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I. ABSTRACT
The calculation of the acoustic field radiated by the compressor casing is based on the information of. finite element
and boundary element modeL structural mode shapes and measured vibration response on the swface of casing. This
paper presents a method of predicting sound pressure levels on a hemispherical field point mesh centered on the shell
and the Frequency Response Functions which are located 0.33 meter away from the compressor center whilst still at
design stage.
Correlations of modelling with e:-.:perimental measurement work also continues. to improve knowledge of the best
modelling techniques and to gain better data for use in models. The results of our studies shows that it can be possible to
obtain the acoustic model of the reciprocating refrigeration compressors long advance of any prototype. The acoustic
modelling provide a method to predict the Leq sound pressure levels in operators position , during the design stage and
even can provide audible noise of the product before having the actual prototype. This makes considerable savings in
prototyping costs and as well as time to market of the products.
2. INTRODUCTI ON
Developed new design tools based on the numerical analysis techiniques that enable the designer, to be full aware of
the noise levels of the products. before prototyping can be inseperable parts of the design process. Using these tools can
provide strategic competitive advantages to the users.
Predicted modelling appeared on the vibration data that include all the contributions of the effects of mechanical
resonances, dynamic forces electromagnetic forces. fluid dynamics and the features of compressor inner cavity, at the
measured points. located on the compressor shell. When these informative data superimposed on the inherent strucutral
features, it can provide reliable base to define the boundary conditions of the model.
Mter predicting noise through acoustic modelling performed in the numerical analysis system, the design engineer
can use his findings to hear noise even before prototyping. Time domain, sound pressure signals derived from the
calculated acoustic radiation of the compressor casing can be used in systems that share the same Kernen data base as an
input signal that comes through the data acquisition. These data also are used and shared by the sound quality analyis
program. The direct outcome of numerical analysis can be converted into the audible form. The time-domain data of the
sound pressure signal available in the Kernell data base can be processed through the Digital Signal Processing Card and
Digital Audio Fonnatter in the computer environment. Through an optical link this signal can be transmitted from the
Digital audio Formatter to the preamplifier. Then, power amplifier amplifY the signal before being made audible through
the loud speakers or head phones.
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Figure-!, Modes 8-11 appeared on the frequenices of3635 . 3900. 4006 and 4029Hz respectively_
S.SIGNIFICANCE OF THE VIDRA TION DATA
Measured vibration data provides all the information about the contributions of forces that causes the noise and
vibration on the compressor casing. In order to pick up the vibration data needed. the frequency response functions
were obtained by consecutively placing an accelerometer at the different measurement points while keeping a reference
accelerometer on the top of the casing, thus allowing the measurement of both amplitude and phase. Figure 2 shows the
location of the measurement points on the mesh. Figure-3 shows the superimposed FRF's measured at points 1-4.

c-Points 17 to 20

Figu.re-3 FRF's measured at points 1-3 when measured between 0-8000 Hz
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7.2.Acoustic radia tion in the field
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c-At 4048 Hz

Acoustic radiation on the surface of the hemisphere located one meter away from source are illstrated in fugure 5 . for
frequencies 2000 , 3024 and 4048 Hz respectively.
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a- At 2000Hz

b-At 3024Hz
Figure-5 Acoustic raditaoin on the surface offield

c-At 4048Hz

7.3.Directi"i ty of the sources and frequency response functions

XY directivity of the radiation that comes though the source is shown in figure 6 for the frequencies

I

;----~~:
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At2000 Hz
b-At 3024Hz
c-At 4048Hz
Figure-6 XY directivity of the source when measured at 2000. 3024 and 4048 Hz respectively.
Positions of points left where FRF have been calculated. 0.33 meter away from compressor center is shown at figure-6

L
Figure-7 Position of the three points located 0.33 meter away from the source
Frequency response function showing the narrow band and third octave band sound pressure level are shown at figure-8.
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w band and third octave band sound pressure levels when
Figure-S. Frequency response functions showing the narrow
calculated between 2000 Hz and 4000 Hz
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